Pyrene based molecule has been synthesized through the reaction of pyrene-1-carboxaldehyde and 4phenylthiosemicarbazide in this research. The pyrene based molecule showed specific optical properties such as absorption and emission changes after mixing with fluoride in DMSO. The phenomenon is induced by the interaction of the molecule and fluoride. This interaction may affect to electron distributions and potential energy levels. In this regard, synthesized pyrene based molecule has been investigated for its electron distributions and HOMO/LUMO energy levels depending on interaction with fluoride. The absorption measurement, cyclicvoltammograms and computational method were investigated to calculate and compare energy potential levels.
Introduction
Electrochemistry has been studied with the theory and experimental method in analytical chemistry area 1) . In this area, cyclic voltammetry has been the most investigated due to efficiency of obtaining data about analyte 1) . In this approach, HOMO/LUMO energy levels can be calculated. The HOMO/LUMO energy levels were affected by molecular orbital and identifications of electron transition. These levels are useful to understand the relationship between proton transfer functions/unshared pair/empty orbital interactions and HOMO/LUMO potential energy levels, also helpful to estimate quantum chemistry calculation and redox/ oxidation potential determination 2 4) -.
Pyrene fluorophore is one of the most famous fluorophore because a singlet excited state with showing high emission quantum yields, long life time and also interesting diverse photophysical properties 5) .
In addition, thiourea is one of the typical investigated units for detecting F by deprotonation of NH- † fragments in the moiety 6 12) -.
In this work, pyrene based molecule has been synthesized through the reaction of pyrene-1-carboxaldehyde and 4-phenylthiosemicarbazide. The pyrene based molecule showed specific optical properties such as absorption and emission changes after interaction with F -. We expected that electrochemical behavior may be affected by this interaction. According to this, the pyrene based molecule has been investigated for its electron distributions and HOMO/LUMO energy levels after and before interaction with F using absorption measurement, cyclicvoltammograms and computational method. 
Experimental

Pyrene Based Molecule
Measurements
All reagents and solvents, used for the synthesis of pyrene based dye, were purchased from Aldrich company and used without further purification. 
Results and Discussion
To investigate the change of optical properties depending on the interaction between pyrene based molecule and F -, absorption and fluorescence spectra were measured. In Figure 1 , the only pyrene based molecule (10 M) showed the band with two peaks at μ interaction between pyrene based molecule and F -.
The binding ratio between pyrene based molecule and F is also important to understand the interaction between pyrene based molecule and F -. In this regard, the Job's plot method was investigated in Figure   3 13, 14) . For the measurement of Job's plot method, Therefore, probable mechanism of pyrene based molecule + Fwas proposed in Scheme 2. The thiourea functional group has been reported as the function of interaction with fluoride ion [6] [7] [8] [9] [10] [11] [12] . According to these references, NH-fragments in thiourea moiety is possible to make the coordination bond with F -.
We found that the change of optical properties was induced by the interaction between pyrene based molecule and Ffrom the above results. In this regard, the band gap energy and HOMO/LUMO energy potential levels of pyrene based molecule before and after interacting with Fwere investigated using absorption measurement, cyclic voltamogram and computational calculation.
First, the band gap energy was obtained using absorption measurement in Figure 4 To determine HOMO/LUMO values using onset and peak potentials, the cyclic voltammogram spectra was investigated. As shown in Figure 5 Comparing these spectra, different potential positions and shapes were found and indicated that interaction between pyrene based molecule and F may affect to the electrochemical behavior.
LUMO (eV) = 4.8 (E -peak or onset E -1/2(Ferrocence) ) ··· (2) To calculate LUMO values using these obtained peak and onset potential values, the following equation
(2) was used. 0.42V was applied for E 1/2 (Ferrocence) value in this equation 4, [15] [16] [17] [18] . LUMO values using onset and peak potentials for pyrene based molecule were obtained for -3.37eV and -3.13eV, respectively. However, pyrene based molecule + F showed different results. -3.36eV and -3.25eV were obtained using each onset and peak potential value.
In addition, the computational calculation method to the investigated HOMO/LUMO energy levels and the energy level of the frontier molecular orbits [19] [20] [21] .
The electron distributions of HOMO/LUMO states were simulated in Figure 6 . In HOMO states, most of electrons were existed in thiourea moiety before and after interaction of F -. However, the electrons were moved to pyrene fluorophore in LUMO states.
This result indicated that the pyrene based molecule has an intra-molecular charge transfer system.
To compare experimental and simulated values in detail, all the values were categorized in Table 1 . 
Conclusions
In this study, pyrene based molecule was synthesized through the reaction of through the reaction of pyrene -1-carboxaldehyde and 4-phenylthiosemicarbazide. The optical properties were investigated and showed the absorption and fluorescence spectra changes before and after addition of F to pyrene based molecule. In this regard, absorption measurements, cyclic voltammogram and computational method were progressed to investigate the relationship between interaction between pyrene based molecule + F and its effect of energy potential levels. The HOMO/LUMO values and electron distributions were determined and compared. Through all the results, interaction between pyrene based molecule and Fcan affect to its optical properties and energy potential levels. In addition, the pyrene based molecule also showed the character of the intra charge molecular transfer.
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